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Cornell ComditionalReasoning Test asan Adequate. Measure of Conditional
tiMoves in Adolescent _Verbal Behavior

.

In 1972, Gregory found that there was a Positive relationship between-
. .

/

the frequency of conditional moves by teachers of'ieventh gtada mathematics,,

and their students' growth in conditional reasoning.abili.ty. One argument ,

4

that has been given for this'findimg is that the teacher's langaige tends
.

to shape the ordiiari language.of the students to conform to a more formal

langdage needed to reason logically. If this is true, then the test of

conditional reasoning ability which was' administered in the Gregory,study

should alio be measuring the degree to which the language of conditional
-

logic isa part of student language. It therefore seemed appropriate to

determine whether or not theCornell Conditional 'Reasoning Test is an
cr

adequate measure of conditional moves in adolescent verbal behavior.

The data which was obtained in order to test the relationship between

#a student's score on the test and his use f conditional moves would also
..

..

,/,, allowfor consideration of the following questions:
.

...

_ .
.

.
.

1. Do c*ferenceS in the use of conditional moves and ih .

'N.

s
4.

.

conditAccal reasoning ability exist between students in
- ...

. grades 5, 6, and7/
,

2. -Is the use of conditional moves or conditional reasoning ability. ...

1
1

7- (

of students in grades 5, 6, and 7 r ated to the ability,
(..

.
'

to recall relevant information from an oral presentation?
.... -

3. Does the administration.of the'dornell Conditional Reasoning
. .

Test hive an effect on .either the use of donditionalmoves

% .

,or rift, ability to recall relevant information?
4

^Wl

..

a

A
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Hypotheses
r

The null'hypotheses tested th an apiori alpha bf :p5 relevant

to the objectives of this research effort, were:

1. There is no relationship between,the frequency of conditiohal.moves
c

/'

in responses of 'fifth, sixth or seventhgrade subjects and their

conditional 2easoning ability as measure d by the Cornell Conditional

t

Reasohing Test. v
...

4 0
.

..

2. There are no %ignificant differences inthe tide of conditional nov'a's,..

or Conditional reasoning ability between grade level-groupings.
.

-.

. p 4% 1 .

3. Thexe is no relationship between the frequent' otconditiqbal moves. .

)
...

.

or conditiouai reasoning ability and the ability .to recall relevant
. 1p

0 ....,

information Itsk IV). .1.
. ,

4. There is no significant difference in use of conditional moves or

4

4

recall ability hetween.groupS interviewed either before br after '

. -

testing.

Population and Satple

itenty-two boys and twenty;two girls from ea of grades five, tix,

and seven were randomly selected to serve as subjects in the investigation.

The fifth and sixth grade subjects were seleOted from the total population

of fifth and sixth grade students In a small elementary schod(. The
.

. .

seventh grade subjects were selec ed from the total population of seventh
.

)grade students enrolled in a midd e school, boteschoo s being located in

; .
/ .Gainesville, Florida.
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% The plan of tide study was. to interview and administer the conditional
-

. ,
g

reasoning test to all subjects thus identified. In prde to determine
...,

the effect ottheitest administration On the language of the subjects,
.

two treatment griiups were formed.
$

The 132 subjects were randomly assigned to two interview.groups. The

"before test group" subjects were interviewed during the week prior to
. . 1

the test administration. The "after test group" subjects were interviewed

during the week followihg the test administration. The initial cgmposifton

of-each.interview group includ ed.66 subjects; elevenmales and e/isven

females from each grade level. The sex variable was not of primary concernZvm
e V)

but it was felt that the.results o± the,investigation:bight lead to

alternate hypotheses relative to sex differenbes which could ba considere4
.1

if this information was available:

- Due to the absence of data for subject on one of the two measures

. 'under cOnsideratiog, the initial sample was reduced i0-105 subjects.
;

There was nothing to suggest that the elimination. of these subjedts.wes

not rando,..* The final sampling distribution is presented in Figure 1.

e

I

5

Procedure;

INSERT FIGURE 1 ABOUT HERE

All subjects were interviewed individiallyby one of two trained

interviewers in order to obtain a sample of each subjett's verbal behavior.,

The subjects in the b.fore test group were interviewed during the week

r.

ti
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Figure 1. Sampling Distribution, in .the. 3;s2' Design

.

Grpde 5

Grade 6

Grade 7

, TQ.tal

Interviewed Intervieyred
Before Test After ,Test

= 15

16

1

h = 15

n= 46

n =

Ve

.

n = 22

rt

n :I 15

.n

r

4

Tota).
. .

n116-.. 37

= 38
, .4

. .

n =3030

n = 103

6

r

J

I

4
(

II

7



or

A'

-

k

t

piior to the test administration.,The alter test group was interviewed

%.

during the week ioliowiiig the test., The interviews were scheduled in .

twenty-. minute intervals over a'three day period for each interviextioup;

The subjecWwere interviewed in/random order according to grade.level,

with the filth gr!ade being interviewed on the first day, Ihebsixth on thP

second day, mid tlie. seventh grade subjects on the third day. The same ptc-

cedures were used for both interVieve, grout's.

. .

The Cornell Conditional_ Reasoning Testwasadminisiered,to all subjects
.

, ,

on the same morning. All, difth'add sixth grade students enrolled in the

elementary school from'vhich thg sample was drawn took he test under the

direction of their individual teachers. 1

Tha principle investigator was ,

present for these administrations to.assist as well asserve as a control.

, . for the directions given to the students bythe teachers. Theseventh
'

1
. grade subjects met in the school libramfOr the test administration under

the direction of the two graduAte.student interviewers. To guard against

differences in test administratons, explicit directions-were bOttdn

and subsequently read to the subjects prior to the beginning of the test.

. The .Interview .A

Development of an interview format posed the greatest challenge for

the methodoAogyoof the aiudy. Since the coding system to be used was the

same as that of a previous. investfgati7',ithe types of responses to be

coded as conditional moves were known. The coding sy stem used was developed
."4

by' GregorY (1972): A responaemade by the subject was identified as a

conditional move if the langu*e pattern' used was of the traditioealr

conditional logic form, "if p theh q" although words such aswhen,"

7

,



1.

"as long as," "iii order to," could be substituted* for "if," and the word
,'

"then- did not *have to be supplied. Rather-thaa the specific form, the

function of the move was considered to be of greater importance. The

functions can be best- desdribed as follows.(adapted.trii Irith and Mirk, 1962):

1. Stat34 a result:

The antecedent gives a condition and the consequent refer
to what'happens, what -.the result is', what the answer is, etc.

2. Stating. an action:

3

1hr

'The antecedent.giyes a condition and the consequent refers
to whit has to be done, what qhould be done, etc.

.-
Stating an identification:

4 .

The antecedent gives 'a condition and the consequent refers
to a classification, -a definition,a,namd', etc. '

4. Stating a quantification:

The Antecedent gives a condition and the consequent
' to length, length of time, rate, how many, etc..

O

refers

4V

Considering the function and a condillparadigm similar to the "if...then"

form, responses of the subjects were coded reliably as conditional moves.

A review of the:research li)terature within theereald`of child verbal

behavior analysis through indiYidual ilterview led to,the discovery of

b

4P

. . .

sever* different techniques. The mr common method esamplingthe'

verbal behavior of children tOuld be called free response.).. The subject

is simply asked td:answer questions posed to hiby the-intprviewer. The

...Aa
questions are usually, of the type for which theree no correct rilfonses

,
-

and the content congruent with the experiencespf the subject.
#4 ,

A second technique has been referred to'as "Aussage Psychologies"
0

This narrative discourse method involves the presentation of a picture

O.
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of familiar aohtent to the subject as a stimulus for verbal response.

.Brent .and Katz (19677 utilized this method in a study nswhich ih;g-N
,

found A parked increase in the ability clearly to verbalize causal and

, temporal eekatipnshipa..." from the ages 6-7 to 11-12. Their success"
\

in describing language ability of students led tothe consideration of
- .

this technique for fnclusioAn this study.

Another'intervtewtechnique that has been -used w!th great success

has been task performance.' Generally, the stimulus for student response

'is some type of manipulative. The manipulatives are presented in such

a way that'the subject is ied.to a generalization or statement of a rule.

:
.

Since the conditional move has as one of its functions "stating a result,."

.

a subject may opt to usle the, conditional move to state a rule. For this

reason, it was felt that having students statea rule from such-a task'

would serve as,a measure of adolescent use of conditional

A method which h`as been used to measure both recall of relevant.

information and utilization of langdage configurations might be referred'

' to as recitation. The subject is told that he is to listen closely to

_a story that will beread elto him afterWhich he will tl the story back.
.

Since the results of this study were to be related to the study in which

4.

s.\

L.)

teacher use of conditional move's was .found to be related to student growth
t

. /
in conditional reasonings ability, it was determined that the reciatioln

.

.

a
...0 -1.--. . /task might serve s a measure of modeling. If.the student used more/Condi-,'

tional moves on a task in retelling 'a story that contained many conditional'
* .

-.
.

moves than on other tasks, the' story could be considered as a variA le
.

. . t'., .

which modifies verbal behavior. It has also been found, in a studSrby.
,

,
Rosenshine (196E) that student achievement scores on a test of illevant "

T. 4
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material from a l ecture were related to the teachers use of conditional

moves. A seemed appropriate th'e.refore to consider r 1ationsh ip between

the three variables4of use of conditioha1 moves, recall of relevant

information from a recitation task and conditionalreasoning ability.

With thediscovery of these foUrfbeChniques which .12'd aided other

investi

of

in obtaining adequate measures of adolescent verbal beheVior,

four sapa te tasks wee developed, one.for each technique. Before,

describing each task, it is important to mite that it was hoped that
. .

each task would elicit 'conditional movek -.At the same time, on guideline,.
(

.

-used in developing the.taakswas to keep'frok forcing students to, use a,

'conditional move in his ifsponse. Analysis of the results reported later

indicates that-apparently the subjects did not feel compelled to use a

conditional move'as'al:result of the structure of the task:

A description of each tank follows.' A complete interview format is

appended..

TASK I - Free Response:,'
; 4 4

(
The subject was told that he would be asked several questipns to get

/

his opinions on some things.: He was to answer each, as best he could with

the realizatioA that there was no correct answer.

Foup-quastiOns were selected from a total,of'sixteen which had been
4

1

pilot teated. A question was selected for inclusion If studentsin the
e

pilot had no difficulty'in responding to it, if it was void of conditional

moves as stated) and if some students used conditional moves in their
or

s0
response and somedld ort. The four questiojts ret ained were:

.
.. J

I 10
.

. .
1' p . . .

. I.

S

0

16.
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1) "Why is it better to put criminals in prison
than to "et them go free ?',410.

2) "Why should a person keep a promise?"

31* "What's your opinion about boys with long-hair?"

4) Why do yid, think women and, children are the first
people to be saved when a ship begins to sink?"

For partial or irrelevant responses, the interviewer probed further by

saying "Fine, but can you explain a little more?"

4

TASK II -"AussagePsychologie' ~Tecknique

,A)picture'containing three obvious causal relationships was drawn,

for this teSW..(apliended). The subject was shown the picture and asked

what he thought mig Azappen. The interviewer probed for each,of the
a

causal .relationships by'sqing, ".What else might happen?" -
g

. 7

T4 .11I - Task Perfbrmance

L

Two tasks were designed 'to have students observe and state a

In both tasks, the subject was',shown.a series of colored cards for which

he was to guess whether a circle, or square appeared. Cr the reverse side.

After the second, third, an&fourth pard was 'shown, the subject was
.

asked
; .

as .

.. -to st#te a rule for finding the circle and the square. In the first-setj
. . .. a . , .

:

there were two possible patterns-Observable: the circles/and sq4fres
h

)
were on Cards of diffe ent colors and the sequence, circle - square -

0

circle - square was used. In addition to aifferent colors, the second

set of cards differed from the first set in that they 4 'ither an A or

on the front: The'ask was the same;,thespbject was to state a rule for

finding the circle and thp,square. This.ie't however, had only one correct

,11

10
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.

.relationship '(tbe color). For each set of cards, the subject was asked.
.

. . . .,9to sea the rule thegt times whether or not he had stated a correct

N ..
. .

relationship the first time. A -
,

.

a.

TASK Recitation

No appropriate story could be fOund that utilizeda high number of

conditional moves, so one had to be 7:tten (appended). Each of sixteen

relevant parts of...the story. were stated using the conditional paradigm.

'if...then." Before reading the story, the subject was.told to liken

carefully because he was to tell the story back after it had been read..

The only probing by the interviewer was to ask what the,lesson of the

story was if the student fa4led'to state it.

An audio tape recording was made of each interview. Most students

were aware of the microphone initially but it did not seem to alter their
' I

desire to respond.
. ,

.4 Utilizing the coding procedures outlined above, the principal

investigator analyzed each tape wording to the freqUency of conditional

moves uttered by the,subject. A reliability coefficient (interdorrelation)
. , -

of .94 ttAd been ,established for the coding of comparable tapes by,the'
Il

'

investigator and another irolnedlcoder prior to this analysis. ICodings
.

were registered for responses to each question in Task I, to,,te descrip-

tion in Task II, to each- rule statement of Task 'III, and for the story'

recitation of Task IV. The number of sixteen relevant elements of informa-,

tibn-included in the recitation by the subject was alsO'determined from

11. the tapes.

0

40,

4
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It was thought that the maximum number of conditional, moves possible

' for one interview session would be twenty-dine (4.for:Tatk I, 3 for Task

.II, 6 fot Task III, and 16 for Task IVY.

i.
The Cornell Conditidnal Reasoning Test

. .
,;."

A form of the Cornell Conditional Reasoning Test (Ennis, 1964) was

used fo obtain a measure of conditional reasoning ability. This- test .of

. fortyliwo items requires an ability to apply Seven principles of penditIonal
.

. . . '. 4

logic'by determi:ning the truth-statbs of,a,given conclusion from given .
. i .

premises. It has been retorted to have both high construct and4Ligh
11 . .

;* ..-

??

content validity. The reliability coefficient for the rOmintitiation in
: .

ithis/inVPhtigatiOA *as Coiputed as.641.

e .

Results
14.

:
114

'The interviews and test administrations, led to 4\ke beasures summarized
....

. .

: :
- '.

.

ih Tablej. Consideringthe mean frequencies of OanditiOnal.4thoyes for
f _

r .

'INSERT TABLE 1.ABOUT.:HERE

individual Tasks I, II and III, the materials and task

pompel,students to utilize the vnditIonal paradigm.

who used a conditional mop in respInse io the tasks,di4 so of tpeit own
.

choosing What was surprising,however, was tI ertoneolis assumption

istruotions did not

t appear§ thattte
u

relative to the number of oncondo tionil moves possible. Task.I ttill offered
).

.
.

-111r ,

the opportunilY for four conditioftil moveb. But Task II rarely elicited

the thiee conditional moves that were assumed,would occur. The three
,

t

.1

V 1

.-1-
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TABLE I. 'Mean Frequendies of Conditional
Moves According to Interview Group and Grade Livel

r-

?;
Grade 5.f4 1 .

441

J.

TASK /
"'TASK II
f,1SK III

TASK IV).
TOTAL
REL.

CRT

Grade 6

' TASK:T.,

ri..

TASK:III
.

." TASK IV

TOTAL
REL Jd'EFO.

. Interviewed
Before TeSi

Inte'rtiewed
After Test

0.

'Total

(n=15)
SS.D.

.2,06 1.38

0.40 0.82
0.13 '' 1.03

3:00" 2.33

. 3.4d' 2.03
6.53 2.97-

5x;60 2.p
13.07 2.1)8

.

(n=16)

, S.D. sr

2-31 . 1.07

0.69 1.07

0.31 0.70
3:41 42.08
4.81 2.48
9.19 3.60

8.44 1.67
16.37 ' 4.39

qpide 7 .
.

..

1=15
7...

JC' 2'1

*. TASKI
TASK II'

..,,Ipx iii

. .

TASKIV
TOTAL
REL. -INFO.

CRT .

TOTAL
TASK r
..4ASK It

TASK III

TASICIV
TOTAL.

R2L. DUO.
CRT (42)

S,D.

4

(n=22)

3.13,

0.68

4.45
6.23
10.68
7.91
15.41

(a=22)

L,.04

0.50-
0.54
3.09
4.64

7.73
7.41
16.6a

S.D.

2.18
1.12
1.53
3.54
3f36
5.35
1.57
'4.54

2.03
0.59
1.62
3.46
2.01
t4.2p

2.08

4.67

(n=15)

X S.D.

(n=37)

S.D.

2.70 1.96
0.57 1.01
0.67 1.33 .

4.87 3.15
5.08 3.19
9.00 4 4.94:

1 4b.S7 2.37
14.56 3.88

(n=38)

S.D.

1.69
0.58 '0.83
0:45' 1.31
3.18 2.93
5.13 2.27
834 4.99

.0'484 1.96
16.53.

X

(n=30)

S.D.

2.87 2.07 3.80 2.56 3.33 2.34

O.26 4 0.56' 0.47 6.83 0.71

0.40 0.63 0.40 . 0.91 0.40 0.77

3.47 2.29 3.08 4.07 2:74

8.53 , 1.92 5.60 3;68 4.57 3.07

7.00 . . 3.04 10.20 6.06 8.60 4.98

.6.20 2.17 7.67 1.95 6.93 2.16

18.66 7.43 't17.79 3.65 18.23 .5,78
f

2.413 1.55 2.898 2.31 2.68 2.02

.43 .86 .56 .88 .51 '187

.48 .81 .54 .1.42 .51 41./9
3.26 2.19 4.00 3,42 3.68 2.96

4.28 2.40 5.48 3.05 4.95 2.84

7.61 3.37 9.46 5.30 8.65 4:63

6.78 2.50 . 7.66 '1.85 7.28 '2.19

16.04 4 5.50 16.48 4.42 16.29 4.90
1

14
mrle *A-

t
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relationshipsinilerent,in the picture were usually stated in a sittgle

Chain rather than three separa te relationships. Instead of utilizing the

conditibnal move for each relationship (e.g., "If the bull charges, the

boy,will let go of the roper-And if he lets go, th e weight will, fall.

And if that happens then the girl will get squashed.", subSedis using
s4

the conditionaiparadigm would usually ";pond.bysaying something like, 4

"If the bull charges, then he'll.let go

"N This,occurrance tends to explain why ille'mean performances on

she'll get squashed by the

.414111:0

Task II were less than 1.0 for every sub- sample.
ad*

Similarly, ) in Task III it was erroneously assumed that 'subjects were

extended the opportunity"to use a_dbnditional move sig tines. Technically

4. 2,
they did, but being practical, it seem§reuxt only two opportunities"r
existed. Upon stating a rule fqr finding the circle and the square;

o
the subject usually continued to use the exact same sentence structure

a.

(and most Often, the exact same woids) for the second and third statements

of the rule. Therefore, for those subjects choosing not to use the

conditional move, two opportunities existed. For those subjects using

the oonditional paradigm in response to (this; task usually did so incidentally

to the rule statement or in the first statement of the iule only. This

0 might be explained byicopsidering the structure of th,e task.. Upon stating,

a rule the first time, 'and implied acceptance from the interviewer by

continuation of the task, the subject's fir resppnse.wat reinforced.

Although further,examples may have indicated that the rule statement was

erroneous, at least the linguistic pattern ksed on the firit statement

had been accepted. Finding no subject who used a conditional move more than

twice could be explained by this "statement-reinforcement" cycle.

"1i
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Considering what happened in response to the first three tasks (Zr),

it instead of thirteen opportunities, it appears that th*e existed only

seven for whidh subjects could choose to uiilize the cottlitiohal move.

The distribution of these seen would be four for Task I, one for Task II,

and two for Task III.

To detdirmine the significance of the differences between groups

which are, apparent in the data presented in Table 1, univariate analysea

of vaiancewere.cianducted for the use of conditional moves on Tasks I,

II and III combined ), on Task IV, on all four tasks (Total), for

the recall of relevant imformation on Task IV,Oel. Info), and for performance

on the conditional reasoning test (.CRT). A summary of these analysei is
.

presented in Table 2.,1% significant effect is indicated for grade level (G)

INSERT TABLE 2 ABOUT HERS

on conditional reasoning. test performance

differencelputilizing ,Nevrman -Keuls method

seventh grade 'subjects outperformed fifth

conditional reasoning ability.

. Subsequent analyses of mean
,ar

(Winer, 1962) Wicates that

grade subjects on the test of

c

A significant interaction between grade level (G) and interview

sdheduling (I) occurred for three of the five variables. Figure 2 presents

INSERT FIGURE 2 AIM' !JERE

a graphical representation of these interactions., Analyses of simple

effects (presented in Table 4) c be summarized a's follows. fifth-grade

16
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TABLE 2. Summary of Univaria'te Analyses of Variance for
InterView Groups (I), Grade Level (0, pad
Interaction (IxG).

Intdrview Groups F(1,99)

IV

Total Cond. MoVes
Rel. Info.
CRT

ms.

16.751
39%108
98.106,
21.359

8.543 "'.
g /

4.4g.

Grade Levels. F(2,99)

IV

Total CorA. Moves
Rel. 'Info.

CRT,.

EIS

6.450 0.74
3.749 0.52.
0.242 b.012'

13.461 3.26*
136.340 6.12*

1.92. J

5.42*
4.93*
.6.18*

0.38 c

Interaction (1x0 F(209)

4
.o

ns.
-

F
.

i

b.924 0.79
IV 38.371 5.32*
Total Cond. Moves 786.506 > 3.84*
Rel. Mo. 25.570, 0 6.20*
CRT 22.492 1.01

*p<.05

1 '7
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subjects interviewed after testing used signifiCantly more conditional

s INSERT TABLE 3 ABOUT HERE'

moves on both Task IV and the entiranterview and recalled significantly

more relevant information on Task IV than fifth-grade subjects interviewed

a
prior to testing. Significant differences were found for seventh grade

subjects on the same variables with those interviewed after testing out-

performing.thOse interviewed !adore testing., The analyses presented in .

Table 3 also indicate significant dUferencee,between grade levels for

subjects interviewed before,the test. Once again Newman-Keul analyses

were performed. For Task IV, the analysis indicates that sixth grade

subjects used signifilntly more conditional Moves and redalle4 significantly

'more relevant information than both fifth grade subjects and seventh grade

subjects.
,

,s %

With the occurrence of significant interactions, relationships between

variables would bestibe considered.as they exist within I X Gcell.s.

Correlation coefficient's presented in Table 4 indicate theie relationships.

Those of significance (both for this study as well as statistically) occur

for, seventh grade'subjects interviewed after the, test administration. The

INSERT TABLE 4 ABOUT HERE

relationship between use of the language of logic and conditional reasoning

ability exists for this group only. The remaining bignificant correlations

(P(.05) of interest are those expressing therelationship between the ability'

19
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TABLE B. F-values from ANOVA of'Simple Effects
' For,Significant Interaction (IxG)

4

.11

IV Tot. Cond.-.

4

Rel. Into.

I for G1 (1,99) 9.432* 7.341* 10.'981*

Ifor G2 (109 1.611 0..909 2.183

I for G3 (1,99) 4.364*

t-
4.447k

. ..

G for I1 (2,99) 5.499*
.

. 1.718. 4 '9-.224*

G for 12 (2,99) 1.509 \ 2,136, \ 0.254
t

*p.< .05

I
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to recall relevant information and conditional reasoning ability as well'

as use.of conditional logic language. Again the only existance of a
A

significant relationship between conditional reasoning ability and ability

to recall relevant information is for seventh grade subjects interviewed

after thetest'administration. Recall ability is related to the total
-

frequency of conditional moves in the interview,for all but fifth grade

subjects interviewed priorLto the administration of the conditional'reasoning

test. The only existance of a significant relationship between use of

conditional moves on TaseI, II, and III combined and recall ability on

Task.IY wat in the group -of sixth grade. subjects interviewed after the '

test. These relationships' lead td. qualified rejection of Hypotheses 1 a0;1 3.

Conclusions

Hypothesis 1.

1

4.

Thereis no relationship between the frequency of

NNW

dOndttional moves in responses.of e fifth, sixth or

seventh grade subjects and'their conditional reasoning
.

ability
,

as treasured by the Cornell Conditional Reasoning
, .

Test. ,

'it.

1 ate_ .
This hypothesis is rejected with certain qualifications. .1 sigftlficant

0

positive relationship.existed between these variables only for aeventh,

2,

. grade subjects who were interviewed after testing (Table 4). ,.
.

- . .

Hypothesis.2 There are no significant differences in the,use of
-

conditional moves or conditional reasoning ability "'

between grade level groupings:

Results of the analyses, of variance (Table 2) leads to the rejection

ofAhis hypothesis.ttSignificant effects due to both grade level and inter-'

action of grace level, with interview schedule exist. The posteriori
1

2.4



la

. ^

..

andlyses indicatethat seventh grade subjects scdrecrsignificantlir 14gher

than fifth gilade subjects on the conditiqnal reasoning tesdtand sixth
a.

. .

',.

. .

.4

4

c

A

..,
.%

grade s4jects interviewed priOr to testing used significantly more

conditional moves on Task IV than either fifth or seventh grade subjects
lik

P
interviewed prior'to testing. It is to be Doted that these significant

.0

1,

.

/

I , . . .

..
t% r I.. i

A

1 -.15-
a

S.

differences did not exist after testing or for Taskd and III If.

combined (:E,) or Total Conditionals for these same. groups.

Hypothesis 3. There ti no relationship between the 'frequency of' ,.

, conditional doves or conditional reasoning ability

and the ability to recall relevant information

(Task IV) .

tA
. . ,r . .

Again a qualified rejection o#, this' hypothesis is necessitated by the

data analysis. NO significant relationships exist .between recall ability:

and conditional reasoning ability for the total sample. Considering the t

correlation coefficients foi cell geioups (Table 4), both Total Cohditionils
o.
and conditional moves on Task IV are related to recall ability on Task IV

,

for each group except fifth grade subjects interviewed prior to testing:d

for-whom the:rotal Conditibnals variable was not related significantly.

Conditional move frequency for TasksI, II and III combined (1 ) is signi-

ficantly related'O recall ability only for the sixth grade subjects

*
'interviewed after testing (r = .4268).

.,Lopothesis4. : There is no significant difference in use of conditional

moves or recall ability between groups interviewed.

either beforear after testing.

23
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.
Finding ignificant differenceg as a-result of 'analysis of'the'

interaction effect between before and after testinggroups leads 'o phe I
,

- ,

rejection of this. hypothesis. Both fifth and seventh grade after testing

groups. outperformed the corresponding before testing group on Task IV

. (use of conditional moves and recall'ability) and on Total Conditionals

%used. Noosighificant differences were found between interview groups in

.the sixth grade. Therefore, this hypothesis is rejected.

Havingatten4ed!to the apriori hypothesis, the results suggested a

nee for analysis xeletiVeto differenceS.in-verbal production on:the
.

tasks. The first threi) tasks werl designed to elicit.resPonseswhich.

4ouldyield a measur4 of the subject's natural use of the conditional

move. _Task IV, inwhickthe subject was to recall and retell a story,
.

containing a high frequency of conditional moves; spugi a measure,of

the subject's tendency to model this linguistic structure. Two ratios.

4

were computed for each. subject. The ratio of frequency of conditional
.

moves to number of perceilted opportunities (13) on Tasks It II and III

',combined was the measure of natural use.of conditional moves. The 'ratio

of frequency of conditional Loves to number Of elements of relevant

information related by the subject (maximum'='16) serves as the measure

of modeled use of*the conditional move, '6!.ble 5 imesents'the mean ratios

,
for each IxG group. As this table indicates, the ratio of material use

6-4

c

INSERT TABLE 5 ABOUT HERE as.

is less than the ratio of moldeleduse for each IxG combination. The nature

of the design employed is not'appropriate for calculating significant

24



A

4

11'
- Grade 5

Task I, ..II

..

Task IT.

draii 6

Task I, II

Task IV

Grade 7

Task I, II

Task IV
j

Total

Task I, rI nd III

d VIII

d III

Task IV

Table 5.

;.

k#,

ti

Group Ratios of'Conditional
Moe Utilization per limber of'
Possible Opportunities. ti

4efore Test
.

After Test

P., P
4P0

.45 ..64

.77
-

.47

.68 .63

- .50 .68
)4,

.59 .71

.57

63 .72

.

2

k

Total

.1

04,

0

:56

.45

.65

.58

.66.

J

4

ti

e

I
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;

differences between these twoaneasures, however,' the data does suggest

that modeling from the story might be taking place.**

'Interpretations

C.

This study set out to determine' whether or nqt.adolescent use of the

language of Onditionaflogictis relhted to'.their conditiona)kreasoning

. .

ability as measured by the Corned Conditional ReaSon4ni Test. The concern.
. .

. ' . 1. , . . .

was an outgroWth of a study by Gregory (1972) in which seventh grade
.

, .

.

mathematics students' grdath in.conaitiona4 reasoning ability was found
, ' , , .l - .. r .

be related to their teacher's use of'conditidnal Moves.
' :

A
Although this relationship was not i"oun4 ,,t'C exist for fifth or sixth,

':., 41
.....,.

grade subjects it was found to exist forieventh'grade subjects who were
.;

ti; -. .
.s

. .

interviewed after'taking the test. This seems to indicate that the test'.
$1

, :
(

.....1 . .

-"itself may havp
../
sensitiied these subjects to the language associated:With.

. e
,. ,.. ,.. , 40.

. ,.

-

l'w
thig basic logical reasoning type.This apparent test-effect is strongly,'

"s k .

gUrfported with the finding of significant differences famorinethe after

test grCups in utilization o'Condition01 moves oh/the mbdeltng tas4? on
.

the entire interview and inn recall of relevant information. This finding
.

. A
. *'

.§UggeStS thit in future ivestigatisms of short duratidn, designs which le
(

. %. .- .,. - .,

,to knowledge of the' interactive effects of testing,and student verbal
,-.. .

, 4
measures should be employed. For our. own 'wcal6in thO'Florida,Project,

-.) designs of this type need to be employed to establish' interactive effects

of testing and instructional verbal strategies on student dutcomes, in view
.

of the results. 2c44.
:. es

. . . .
1.

.

From a child development standpoinhp results reaffirm what, others
. .

As
have,found, namely that there are significant differences in logical

4.

4
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reasoning ity -between grade levels. The results also indicate that

the common assumption that logical` reasoning ability and language of

d
adolescents are related may bd in need of quaiifition. This investigation

adds credence to hypotheses of others which

abilities (test-wise as well as linguistic)

are co-deductive.

27

sujest that adolescent logical

are more egocentric than they
. ."

4

4-
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INTERVIEW PROCURES

Situati the chairs (and tablet in order that the subject sits
'opposite the interviewer (not side by side).

,

Tryto have the recorder and microphone oirt of sight but cheek to
make sure that voices are recorded.

1. Load-the cassette and push the rewind button until tape stops.-
.

2. Push the record button just prior to admitting the subject,

'3. Admit the subject and have him be seated.

4. Read the subjects name: '

5. . CAduct the interview (See below).

s.
6. the'pats and indicate the time.

7 Givepass to)the subject and ex se.

8. Remove the cassette and write down thip ID number on.thecassette.

9. Turnthe cassette over (or get new one) and start thePtycle

INTMVIE* FORMAT

.)

The interview format 'consists'of four parts! questions without
pictures,74Uestionsulth y picture, rule generalization from manipulatives,
and retelling a story. Each part is cescribed below sQparately. Try to
adhere to the exact wording as much as possible. Capitals refer to *hat
you should say; small (lower case) letters refer to what you should be
doing.

(subject's name) MY NAME IS . I'M GOING TO ASK

YOU SCUE QUESTIONS TO GET YOUR OPINION ON SOME TRIMS. THERE ARE NO

CORRECT ANSWERS SO JUST TELL 1AE WHAT YOU THINK. O.K.?

If the subject asks the purpOse simply inforim him that you are'
conducting a survey of opinions of students.

HERE'S THE FIRST QUESTION.

WHY IS IT LETTER TO PUT CRIMINALS IN PRISON THAN
TO LET TIM.f. GO FREE?

,(irait'for subjbct to.rqspond. Partiarr ponses

.061 should be persuedby prompting. "Fine, bit can
you explain a little more. ")

30
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O.K. HERE'S ANOTHER QUESTION.

WHY SHOULD A ARSON KEEP A PROMISE?
0

(Wait and/or prompt until an acceptable answer"
is given.)

FINE. NOW CAN*YOU ME,

WHAT'S YOUR OPINION ABOUT,BOYS WITH LO!G HAIR?

(Wait and/or prompt.) Ow

c ALL RIGHT. WEI DO YOU THINK WOMEN ANDNCHILDREN ARE THE FIRST PEOPLE

BE SAVED WHEN A SHIP BEGINS TO SINK?

(Wait, etc.),

O.K. (Show the picture to the student and
describe them.)

C

point to the parts as you

HERE'S A BULL, :(point) HERE'S A BOY, HERE'S A ROPE,

AND HERE'S A LITTLE GIRL PICKING FLOWERS. (Pause.)

WHAT DO YOU THINK MIGHT HAPPEN?
t.;

)

HERE'S A HEAVY'WEIGHT,
_ .

(If the subject responds excluding one of the
elements, Bull, Boy, Weight or Girl, then ybu
should probe... WHAT WOULD HAPPEN TO THE BULL
ItEN? tiBAT ABdUT THE BOY? WHAT ELSE MIGHT
HAPPEN ?)

- .

O.K. FINE. NOW I'M GOING TA SHOW YOU SOME ORANGE CARDS AND SOME GREEN

CARDS. THERE IS A SQUARE OR A CIRCLE ON THE OTHER SIDE. I WANT YOU TO

GUESS WHAT"S ON THE OTHER SIDE, A CIRCLE OR A SQUARE.
ti

(Show the orange card and say:)

WHAT DO YOU THINM IS ON THE OTHER SIDE, A CIRCLE OR A SQUARE?

(Subject guesses. 'Maw over the card.)

WHAT,D0 YOU THINK IS ON THE OTHER SIDE OF THIS CARD?

(Show the green card.) ,

O.K. CAN YOU STATE A RULE FOR FINDING THE CIRCLE AND THE SQUARE?

(Wait for response.)
811
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O.K. WHAT SHOULD BE ON THE OTHER SIDE .OF THIS ONE?

(Shop the next orange card, and wait.)

O.K. IS IT THE SAME RULE?

(If student says yeses: Mai WAS THE RULE AGAINn

(If student sais no: WELL WHAT IS THE RULE ?)

O.K. AND ON THi. OTHER SIDE OF THIS ONE THERE'S A WHAT1

(Show the green one. Wait.)

O.K. SO THE RULE FOR FINDING THE SQUARE AND THE CIRCLE IS WHAT, AGAIN?

(If student still doesn't hafTe the rule, pick up the
cards and go through it again; requesting the rule
after each card presentation.)

NOW I'M GOINGTO:SSW YOU SOME MORE CARDS. THESE ARE BLUE AND RED AND THEY
t

HAVE A 1..BIDS.X ON THE FRONT OF TH1E2. I WANT YOU TO DO THE SAME THING,.GUBSS

WHAT'S ON THE OTIIERcSIDE, EITA A'SQUARE OR A CI.PC".7, (Show the IV A.)

WHAT DO YOU THINK IS ON THE OTHER SIDE A SQUARE OR A CIRCLE?

(Wait.)

O.K., HOW ABOUT THIS ONE? `(Show the blue B.).

O.K., WHAT'S TH3 RULE FOR FINDING THE SQUARE AND THE CIRCLE?

11

(Allow the student to elicite the rule.)

kik THEREFORE, WHAT DO YOU THINK IS! ON THE BACK OF THIS ONE?

(Show the blue A and wait.)

IS tHE RULE WORKING? pait.) WHAT'S THE RULE 1407? (Wait.)

O.K. TT -MT WHAT IS ON THE OTHER SIDE OF THIS ONE?

(Show the red B.)

SO RULE FOR FINDING THE CIRCLE AND THE SQUARE IS WHAm?'
.

.

(Wait. If the student doesn't have the -, pick
up the cards again and go through the same procedure,
asking for the rule after each card presentation and guess.)

32'



YOU'VE BEEN DOING REAL WELL THIS TIME I'M GOING TO READ A.SHORT STORY

TO YOU. I WANT YOU TO -LISTEN CAREFULLY AS I READ IT BECAUSE'I WANT YOU

TO-TELL THE STORY TO ME WHEN O.K.?. (DO YOU UNDERSTAND THE

DIRECTIONS ?)

(Read thestory without reading th.e title.)

O.K. NOW TELL ME THE STORY ABOUT DUGGY AND BUGGY.

(Lac the subject tellthe story back to you without
yob assisting.in any way. Don't interrtipt. If he
asks a question of fact give a shOrt answer.)

GOOD. WE'RE FINISHkDf rur ME'FILL OUT YOUR PASS AND LET YOU GET BACK 4 .

TO CLASS. TRY 'NOT 'O TALE ABOUT OUR INTERVIEW WITH YOUR FRIENDS BECAUSE

-WE WANT IT TO BE A SURPRISE FOR THEM WHEN tua COME SEE ME. 0.E.? (Fill

out the pass and dismiss the subject.)

1'
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DUGGY AND BUGGY

A
Tvo flies, Duggy and Buggy, were sitting on the handle of a lawn

'sower taiking

Duggy said, If I don't get something to eat, I'm going to die:"

Buggy replied, 'We can go fly around the trash cans to look for
food if you want t

"But the garbs e man came today," said Duggy. "And you know if the
new man was on duty oday then there won't be any food left"

"Well we could fly over toNthe other side of the housee go through
the window, and eat the crumbs on the table," suggested Buggy.

"But there are too many clouds in the sky," said Duggy.

"Clouds in the sky? What difference does that make?" exclaimed
Buggy.

"Well you know that if it even looks like rain; then the lady closes
the windows. We won't be able to get explained Duggy.

Just then a meat,truck drove by. It went around the corner to& fast
and a roll of baloney fell off. Duggy and Buggy just sat there on the
handle looking at it. Then Buggy said, "Hey, let's, go eat that baloneyI4"

"But what will happen to us if the dog comes)out?" asked Duggy.

"Look, if the dog comes out, then he'll eat allthe baloney. And if
that happens, we,won't get anything tb eat," reined Buggy.

"OK, if you think we should then let's go eat the baloney." And with
that, they flew over and began eating.

Just as they were starting to eat, the dog came out. He'ran over to the
baloney and said, "If you guys don't get out of here, you're going to get
hurt." And the flies flew back tot4the handle of the lawnmower.

Dui& said, "Gee, is he mean. If we hadn't lefthe would have killed
ti.s for sure.

"Yeh, but maybe if we wait long enough he'll go away," replied Buggy.
So they waited and sure enough the-dog went away. .

Buggy was the first to notice that the dog had left. "If we hurry
right now, we can get some.more baloney to eat," hollered Buggy. And off
they went to eat more balon'ey. They ate, and ate, andate, and ate until
all the baloney was gone. They had just enough energy left to fly back to
the handle of the lawnmower and Buggy said, "Man, was that goodt If we
eat like that just'once a week, we won't have to worry about starving."
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Duggy complained that he was getting dizzy. "I'm 'feeling sick. If
I 'm not careful I'll fall of this handle."' Buggy replied, "If you fall
off the handle,.you'll probably die when you hit the ground. Let's fly
over to that table and rest." They flew off the handle and both of them
were so full they fell to the ground -- splatt! -.- and died. So-the lessran,
is don't fly off-the handle if you're full of baloney.
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